Steam generator tube surfaces from archived tubes were analyzed using Scanning Electron Microscopy, and a new technique that combines focused ultrasonic descaling with analytical Transmission Electron Microscopy. The archive tube samples were from Vogtle 1 & 2, Oconee 2, Diablo Canyon 1 and Seabrook plants. The specimens were mostly Alloy 600, with a few Alloy 690 specimens from Oconee 2 after steam generator replacement.
Based on descaling of the corrosion film and analysis using TEM (Figure 1) , it was determined that on average, the composition of the corrosion films was close to NiCrFeO 4 (or more precisely, Ni 0.9 Cr 1.0 Fe 1.1 O 4 ). This indicates that the Ni released during corrosion is quite significant relative to Cr and Fe. The observation that the iron content in the corrosion film is distributed toward the coolant interface and is roughly equal to the chromium suggests that although Alloy 600 and Alloy 690 steam generator tubes release Ni while capturing Fe. Iron constitutes a major component of core crud, and in many axial offset anomaly (AOA) cycles, it was the dominant constituent. If steam generator tubing is not a source of iron release during the cycle, then stainless steel components within the RCS or components of the chemical and volume control system must be responsible for much of the core crud inventory. Establishing which components contribute significantly to iron release will be important for future crud control efforts.
Limited SEM data show that localized attack at grain boundaries and surface defects is likely a significant cause of corrosion product release. Figure 2A shows formation of hexagonal crystals at a Cr-rich grain boundary of Alloy 690, and Figure 2B shows a cross sectional view of a Vogtle 2 tube with extensive corrosion at the grain boundaries at the surface of the tubes. More detailed study using a larger and more diverse sample population is needed. 
